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Abstract 
Water quality of wetland has multi spatial distribution characteristics which are the integral impact of pollutant 
distribution, hydrodynamics field and topography. This article analyzed the hydrochemical field characteristics to 
indentify the water purification function of Zhalong Wetland. The result indicated that the water of Zhalong Wetland 
was purified remarkably in the wetland ecosystem.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
Water purification is one of the major function for the wetland.[1,2]. Industial or agricultural 
pollutants emissed to the wet land had increased during the last two decades and has threatened the safety 
of wetland ecosystem[3,4], and identification of water purification is the basic requisition for the 
protection of wetland ecosystem[5,6]. Zhalong wetland is National-Level Natural Reserve and was 
ranked among the Important International Wetland List by Chinese Government in 1992. The ecological 
environment was seriously damaged during the rapid development of industries and agriculture, and eco-
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system service decreased significantly in the Zhalong wetland[7-9]. This article analyzed the spatial 
characteristics of water quality, water purification and the relationship to the pollution source. 
2.Study area and method 
2.1.Study Area 
Zhalong wetland located at the west of Songhuajing-Neijiang alluviation plain, downstream area of 
Wuer river and Shuangyang river, and has an area of 2100 km2(Fig.1). The average annual precipitation is 
420 mm, and average annual evaporation is 1489 mm. The water direction is from north east to south 
west, with the surface slope of 9/1000[7,10], and the ground water depth is 1.5 m with a very slow 
leakages or circulations. The main vegetation is wetland meadow and saline meadow marsh covered more 
than 80% of the total area [11], and the wet land is an important base for migration and reproduction of 
red crowned crane, and is the first state nature reserve of wetland ecosystem for the protection of red 
crowned crane. 
Urban industrial waste water, domestic sewage, pesticides and fertilizers were the major pollutants of 
Zhalong wetland, which were mainly from the urban wastewater and domestic sewage. These pollutants 
lead to the content of nitrogen, phosphorus and organic pollutant increasing ceaselessly. 
Fig. 1 Zhalong  nature  reserve.
2.2.Sampling 
174 sites were selected in the wetland form the 1: 10000 topography map, the water sample was 
acquired from each sites. 23 zones was divided for the total study area, and the numerical value was 
expressed with the centre or characteristic sampling points of the zone and the pollutants concentration was 
generated from the 23 regions for the analysis  
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Fig. 2 Distribution of sampling sites. 
of spatial characteristics of pollutants (Fig.2). The chemical tests of the samples included pH, Eh, DO, 
CODCR, SS and major cations, major anions, TP, PO4
3-, TN, NO3-N, NH4-N. 
3.Results 
Table 1 gave the water concentration statistical data of major cations, major anions, total hardness 
and total salinity of Zhalong wetland. The main anion are HCO3
- and Cl- and the concentrations were 
274.81 mg/L and 27.72 mg/L respectively, the concentration of SO4
2- was high only in the pollution 
source. Ca2+ and Na+ are the major cation of Zhalong wetland surface water, which accounted for 
19.12~61.67% and 22.59~63.06% of the total cations, and the concentration of Ca2+, Na+ and Mg2+ were 
35.5 mg/L, 35mg/L, 14.99 mg/L respectively; The total hardness was 50~300 mg/L, category belongs to 
soft water~ medium hard water. The major ions and mineralization changed with the surface water flow, 
mineralization increased from 0.11~0.22g/L (the area near Dongsheng reservoir,W3) of the upper stream 
to 0.59~0.84g/L of the middle and lower stream, and the water  
TABLE ĉ The water physicochemical properties of Zhalong wetland 
 pH Eh DO CODCr TN TP NO3-N NH4-N PO43- SS 
  (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Maximum 10.38 816.57 9.2 449.22 7.84 0.881 0.616 0.374 0.290 1192.0
Minimum 6.23 -49.11 0.28 8.47 0.78 0.010 0.005 0.005 0.005 18.0 
Mean 8.277  557.082  6.521  47.910 1.847 0.110 0.106 0.072  0.042  278.5
 K+ Na+ Ca2+ Mg2+ Cl- SO42- HCO3- total hardness total salinity pE
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  
Maximum 11.9 126.4 80.3 34.41 174.5 372.0 673.44 300 842.95 9.415
Minimum 2.8 16.2 10.7 5.46 1.1 10.5 76.13 50 106.865 -0.830
Mean 4.21 35.00 35.50 14.99 27.72 62.07 274.81 50.49 318.34 13.80
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chemistry type changed from HCO3
- —Ca2+ to HCO3
- —Na+ ·Ca2+ with little SO4
2- ·HCO3
- —Mg ·Na+
water type, and the water was slightly alkaline with 7-9 pH value.
The value of Na+ / (Na ++Ca2+) value was much greater than 0.5, Cl- / (Cl-+HCO3
-) is far less than 0.5, 
which indicated that the slowly flowed water was affected by both evaporation and the soda salt soluble 
filter[12]. C class Ca I were the vast majority of Zhalong wetland, with a small number of water was C 
class Na I and S class Mg II, which indicated that the wetland water was natural water related to the 
interaction between sedimentary rocks and the rocks’ weathering. The exchange process re of adsorption 
was very clear for Ca2+—Na+ in the wetland edge of Wuyuer river and other rivers inflowing to the 
wetland(Fig. 3). 
Figure 5 generated from the 23 zones showed that theconcentration of COD, NH4
+-N, PO4
3-,TN and 
TP are higher in the peripheral area of wetland, and lower in the center area. The peripheral concentration 
decreased from the east Lindian˄the range of W5 and W6˅to north, west and east. The distribution of 
the concentration of COD was 87.14~449.22 mg/L, 25~57 mg/L, 17.4~49.58 mg/L, 15~39.06 mg/L and 
8.4~16.5 mg/L in the east, north, west, south and center, respectively.The concentration of NH4
+-N was 
0.180~ 0.374mg/L in east,0.05~0.169mg/L in the peripheral of north and west, in the center was 
0.005~0.073mg/L, and in the south it first increased gradually from 0.005mg/L to 0.04mg/L, then, 
descended to 0.005 with the flow; the distribution of the concentration of PO4
3- was same to NH4
+-N. 
Concentration of TN and TP was 2.48~7.84mg/L and 0.319~0.881mg/L in east, 0.85~1.87mg/L and 
0.06~0.11mg/L in the peripheral of north and west, 0.09~1.35mg/L and 0.025~0.072mg/L in center-south 
respectively. The concentration curves of TN and TP indicated that the concentration of TN and TP were 
highest in east, and gradually decreased along the runoff direction (W6-W9), while the concentration 
increased when passed through the center, then the curves descended in southern wetland around W7. 
The water flow direction was north-south in the northern area and northeast-southwest in southern area, 
and the pollutants concentration decreased due with the afflux in center from east, north and west, and 
increased slightly with the efflux to south and southwest. The analysis of the spatial distribution of 
organic pollutants showed that, for the inflow process, the purification of pollutants were not very clear, 
for the outflow process, the purification process was attenuated, totally, the concentration of water 
pollutants increased with the water flow. 
    
Fig.3  Concentration curves of Ca2+ǃNa2+                                                       Fig.4  Concentration curves of TNǃTP 
in the section of wetland runoff                                                                            I n the section of wetland runoff 
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Fig. 5  Spatial variation of main water quality indexes concentration 
The water was in an alkaline- restore environment that influenced the concentration of Ca2+ and 
NH4
+. Carbonate equilibrium and pE value determine the valence state, migratory patterns, transformation 
direction of chemical composition and pollutants. The transformation direction of inorganic nitrogen was 
opposite to surface layer. The role of pE and pH value controlled the phosphorus is to make it to be 
orthophosphate (HPO4
2-) form. The main transformation mechanism is biochemical effect and the 
reaction product is NH4
+.
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3.Conclusion and discussion  
The analysis of spatial characteristics of Zhalong wetland indicated that the wetland purified the 
water significantly. The water chemistry type changed from HCO3
- —Ca2+ to HCO3
- —Na+ ·Ca2+ with 
little SO4
2- ·HCO3
- —Mg ·Na+ water type. The vast majority of Zhalong wetland water was C class Ca I 
and wetland water was natural water related to the interaction between sedimentary rocks and the rocks’ 
weathering. There was a clear Ca2+—Na+ exchange process of adsorption in the wetland edge. The 
Spatial variation of main water quality indexes concentration indicated that the water of Zhalong Wetland 
was purified remarkably in the wetland ecosystem. The major mechanism of water purification were 
adsorption precipitation, plant uptake, biodegradation and denitrification, and purification ability, which 
were highly related to chemical condenser of solution, geological characteristics, chemical cycle and 
biological effect.
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